In vitro functional assessment of human skeletal myoblasts after transduction with adenoviral bicistronic vector carrying human VEGF165 and angiopoietin-1.
We report in vitro functional assessment of human skeletal myoblasts with adenoviral bicistronic vector carrying human vascular endothelial growth factor-165 (hVEGF165) and angiopoietin-1 (Ang-1). Myoblasts were assessed for their purity by desmin expression. A replication incompetent adenoviral bicistronic vector (Ad-Bic) carrying both hVEGF165 and Ang-1 was used for transduction of myoblasts. Transduction efficiency was assessed by dual fluorescent immunostaining of the transduced myoblasts. Expression efficiency was analyzed by enzyme linked immunosorbent assay (ELISA), Western blot and reverse transcription polymerase chain reaction (RT-PCR). The biological activity of the secreted human VEGF165 and Ang-1 was determined by human umbilical vein endothelial cells (HUVEC) proliferation assay, Thymidine [H3] incorporation assay and capillary-like structure formation. The myoblasts preparation was >98% pure. Fluorescent immunostaining showed >95% transduction efficiency. The transduced myoblasts secreted VEGF(165) for up to 30 days after transduction, with peak level (32 +/- 4 ng/ml) at day 8 after transduction as revealed by VEGF ELISA. Western blot further confirmed that both angiogenic factors were actively secreted by transduced myoblasts. The molecular weight was 42 kD for hVEGF165 and 70 kD for Ang-1 respectively. The expression of hVEGF165 and Ang-1 was significantly reduced at day-30 after transduction as seen by RT-PCR. The conditioned medium from bicistronic vector transduced myoblasts stimulated HUVEC to proliferate much faster than other conditioned media (>1.5 folds). Thymidine incorporation assay further confirmed this finding. Matrigel experiment suggested that HUVEC under the condition of both growth factors formed significantly more capillary-like structure. The bicistronic vector transduced myoblasts provides a novel strategy for therapeutic angiomyogenesis for cardiac repair.